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INSTRUMENT PANEL STRUCTURE FOR
VEHICLES

TECHNICAL FIELD

The present mmvention relates to an instrument panel
construction for a vehicle positioned forwardly of a seat 1n
a vehicle such as a passenger vehicle, a commercial vehicle,
a bus or the like and capable of receiving the driver’s/
passenger’s knee regions when a great impact acts on the
vehicle to prevent the driver’s/passenger’s waist from mov-
ing forward along a seating portion of the seat as well as
reducing the impact acting on the driver’s/passenger’s knee
regions.

BACKGROUND ART

When a vehicle collision occurs with the driver/passenger
seated, the dniver’s/passenger’s waist moves forward along
the seating portion of the seat under a forward inertia and the
driver’s/passenger’s upper body tends to fall forward about
his or her waist acting as fulcrum.

When an air bag arranged forwardly of the driver/pas-
senger receives and stops the driver’s/passenger’s upper
body 1n such a condition, the driver’s/passenger’s upper
body 1s positioned closer to the air bag by an amount
corresponding to the forward movement of the driver’s/
passenger’s waist along the seating portion of the seat. Thus,
the driver’s/passenger’s upper body would reach the air bag
sooner as 1t starts falling forward. In other words, the stroke
of forward fall of the driver’s/passenger’s upper body 1is
reduced by the amount of forward movement of the driver’s/
passenger’s waist along the seating portion of the seat, to
absorb the shock within the reduced stroke of forward fall of
the driver’s/passenger’s upper body. This 1s undesirable in
terms of shock absorption for the driver/passenger by the air
bag.

Hence, 1t 1s required that the air bag should receive the
driver’s/passenger’s upper body without reducing the stroke
of forward fall of the driver’s/passenger’s upper body by
restraiming the driver’s/passenger’s waist from moving for-
ward along the seating portion of the seat.

In this case, an example 1s shown 1n Japanese Patent
Application “Koka1” No. 11-139233 in which a lower air
bag 1s arranged inside a lower portion of an instrument
panel. By inflating the lower air bag, part of the instrument
panel 1s separated and moved toward the seat positioned
rearward. As a result, the separated part of the instrument
panel recetves and stops the driver’s/passenger’s knee
regions to restrain the driver’s/passenger’s waist from mov-
ing forward along the seating portion of the seat.

Where the part of the mstrument panel 1s separated and
moved toward the seat positioned rearward as disclosed in
the above-noted conventional art, in addition to the aspect of
restraiming the driver’s/passenger’s waist from moving for-
ward along the seating portion of the seat, 1t 1s an important
consideration to control the impact acting on the driver’s/
passenger’s knee regions when the part of the instrument
panel receives and stops the driver’s/passenger’s knee
regions.

In this case, 1t 1s expected that the part of the instrument
panel should be deformed when receiving and stopping the
driver’s/passenger’s knee regions thereby to absorb the
impact exerted on the driver’s/passenger’s knee regions.

However, since the instrument panel of the prior art 1s
made of synthetic resin, part of the mnstrument panel 1s
sometimes bent linearly (see FIG. 6 of Japanese Patent
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2

Application “Kokai1” No. 11-139233 as noted above) when
it recerves the driver’s/passenger’s knee regions. This leaves
room for improvement 1n terms ol controlling the impact
exerted on the driver’s/passenger’s knee regions.

Therefore, the object of the present invention 1s to provide
an 1nstrument panel construction for a vehicle capable of
receiving the driver’s/passenger’s knee regions when a great
impact acts on the vehicle and restraining the driver’s/
passenger’s waist from moving forward along the seating
portion of the seat while controlling the impact exerted on
the driver’s/passenger’s knee regions.

DISCLOSURE OF THE INVENTION

The first characteristic feature of an instrument panel
construction for a vehicle according to the present invention
1s 1n that the construction includes a receiving portion
provided 1n a lower portion of an mstrument panel made of
synthetic resin to be separable from the mnstrument panel,
and a moving device for separating the receiving portion
from the mstrument panel and moving the receiving portion
rapidly toward a seat positioned rearward when a great
impact acts on the vehicle, with an absorbing member made
of plastically deformable metal or reinforced synthetic resin
being attached to a back surface of the receiving portion.

With this characteristic construction, the following func-
tions and eflects are performed.

When a great impact acts on the vehicle and the driver’s/
passenger’s waist 1s about to move forward along the seating
portion of the seat, the receiving portion 1s separated from
the mstrument panel by the moving device to rapidly move
toward the seat positioned rearward and receive the driver’s/
passenger’s knee regions, which prevents the driver’s/pas-
senger’s waist from moving forward along the seating
portion of the seat. Thus, a large stroke of forward fall of the
driver’s/passenger’s upper body can be secured, which
allows the air bag to receive and stop the driver’s/passen-
ger’s upper body eflectively.

Also, since the absorbing member made of plastically
deformable metal or reinforced synthetic resin 1s attached to
the back surface of the receiving portion, the absorbing
member 1s plastically deformed together with the receiving
portion when the driver’s/passenger’s knee regions are
received and stopped by the receiving portion. As a result,
the plastic deformation of the absorbing member primarily
causes the receiving portion and the absorbing member to be
deformed to a concave shape to fit to the driver’s/passen-
ger’s knee regions, thereby to absorb the impact acting on
the driver’s/passenger’s knee regions properly.

Further, since the absorbing member 1s attached directly
to the back surface of the recerving portion so that the
absorbing member 1s supported by the receiving portion,
there 1s no need to provide any supporting member in a fixed
portion 1n the mterior of the instrument panel to support the
absorbing member. Any supporting member, 1f provided at
all, may be a small support member. Thus, it will be
advantageous 1n terms of simplification of the construction.

The second characteristic feature of the instrument panel
construction for a vehicle according to the present invention
1s that, in the first characteristic feature, the absorbing
member 1ncludes a plurality of face portions arranged at
predetermined intervals and bend portions bent to project
from the face portions to 1terconnecting the adjacent face
portions, and that the absorbing member 1s attached to the
back surface of the recerving portion so that the face portions
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contact the back surface of the receiving portion while the
bend portions project away from the back surface of the
receiving portion.

With such characteristic construction, the following func-
tions and eflects are performed in addition to the functions
and eflects provided by the first characteristic feature.

When the receiving portion receives the driver’s/passen-
ger’s knee regions and 1s caused to deform to a concave
shape, the adjacent face portions of the absorbing member
are moved toward or away from each other to extend or bend
the bend portions of the absorbing member, thereby to
plastically deform the absorbing member. Therefore, the
plurality of bend portions provided on the absorbing mem-
ber facilitate the plastic deformation of the absorbing mem-
ber to fit to the driver’s/passenger’s knee regions, as com-
pared with a simple and single plate-like absorbing member.
This may absorb the impact acting on the driver’s/passen-
ger’s knee regions more properly.

Also, since the absorbing member 1s made of metal or
reinforced synthetic resin, a bending strength of the bend
portions of the absorbing member may be determined as
desired, which means that a degree of absorption of the
impact acting on the driver’s/passenger’s knee regions may
be selected as desired. Thus, the construction may easily be
adapted to various kinds of instrument panels and vehicles.
The configuration of the bend portions of the absorbing
member 1s determined, for example, according to a radius of
bending the bend portions of the absorbing member, a
distance set to the predetermined intervals between the
adjacent face portions of the absorbing member, a length of
the bend portions, 1.¢., a length of projection from the face
portions of the absorbing member, and so on.

Further, the face portions of the absorbing member con-
tact the back surface of the receiving member, thereby to
contain the bend portions of the absorbing member 1n a
range of projection of the bend portions moving away from
the back surface of the receiving member. This diminishes a
space for arrangement of the absorbing member, which 1s
advantageous 1n minimizing the receiving portion and sur-
rounding regions.

The third charactenistic feature of the instrument panel
construction for a vehicle according to the present invention
1s that, 1in the first characteristic feature, the construction
turther comprises a preventing device for preventing the
receiving portion from moving beyond a predetermined
position toward the seat positioned rearward when the
receiving portion 1s separated from the instrument panel by
the moving device to move toward the seat positioned
rearward.

With such characteristic construction, the following func-
tions and effects are performed in addition to the functions
and eflects provided by the first characteristic feature.

When the receiving portion 1s separated from the instru-
ment panel by the moving device to rapidly move toward the
seat positioned rearward, 1t 1s prevented from moving
toward the seat positioned rearward too much. This avoids
an increase ol the shock given to the driver’s/passenger’s
knee regions when the receiving portion receives and stops
the driver’s/passenger’s knee regions thereby to absorb the
shock properly.

The fourth characteristic feature of the instrument panel
construction for a vehicle according to the present invention
1s that, in the third characteristic feature, the absorbing
member includes connecting portions provided at outer
peripheries thereol and bent and projecting away from the
back surface of the recerving portion to be connected to the
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instrument panel before the receiving portion 1s separated
from the instrument panel, thereby to form the preventing
device.

With such characteristic construction, the following func-
tions and effects are performed in addition to the functions
and eflects provided by the third characteristic feature.

When the receiving portion 1s separated from the instru-
ment panel by the moving device to rapidly move toward the
seat positioned rearward, the bent connecting portions of the
absorbing member are extended to allow the receiving
portion and the absorbing member to move toward the seat
positioned rearward. After this, the connecting portions of
the absorbing member are not allowed to extend any further,
thereby to prevent the receiving portion and the absorbing
member from moving beyond the predetermined position
toward the seat positioned rearward. Thus, the construction
of the connecting portions extending from part of the outer
peripheries of the absorbing member can dispense with any
member separated from the absorbing member which may
be connected between the absorbing member and the instru-
ment panel. This 1s advantageous 1n simplifying the con-
struction.

The fifth characteristic feature of the instrument panel
construction for a vehicle according to the present invention
1s that, 1n any one of the first to fourth characteristic features,
the receiving portion 1s separable ito a plurality of small
segments.

With such characteristic construction, the following func-
tions and eflects are performed in addition to the functions
and eflects provided by any one of the first to fourth
characteristic features.

When the receiving portion 1s separated from the instru-
ment panel to rapidly move toward the seat positioned
rearward, the receiving portion in the form of the plurality
of small segments has a less possibility of restricting the
plastic deformation of the absorbing member. As a result, the
receiving portion and the absorbing member well fit to the
driver’s/passenger’s knee regions to absorb properly the
shock applied to the driver’s/passenger’s knee regions.

The sixth characteristic feature of the mstrument panel
construction for a vehicle according to the present invention
1s that, 1n the first characteristic feature, the construction
further comprises an air bag and an inflator for rapidly
inflating the air bag provided on the back surface of the
receiving portion, the air bag and inflator constituting the
moving device.

With such characteristic construction, the following func-
tions and eflects are performed 1n addition to the functions
and eflects provided by the first characteristic feature.

The air bag 1s intlated by the intlator to push the receiving
portion and absorbing member whereby the recerving por-
tion 1s separated from the instrument panel to rapidly move
toward the seat positioned rearward. In this state, the entire
receiving portion and absorbing member are substantially
uniformly pushed and supported by the intlated air bag.
Thus, when the driver’s/passenger’s knee regions are
received and stopped by the receiving portion, the receiving
portion and the absorbing member easily and evenly deform
to a concave shape. This reduces the possibility of causing
a situation, for example, where parts of the receiving portion
and the absorbing member are hard to deform to the concave
shape or parts thereol are easy to deform to the concave
shape. As a result, the impact acting on the driver’s/passen-
ger’s knee regions 1s properly absorbed.

The seventh characteristic feature of the mnstrument panel
construction for a vehicle according to the present invention
1s that, 1n the sixth characteristic feature, when the receiving
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portion 1s separated from the instrument panel by inflation of
the air bag to move toward the seat positioned rearward, the
air bag 1s developed outwardly from between the instrument
panel and the receiving portion.

With such characteristic construction, the following func-
tions and eflects are performed 1n addition to the functions
and eflects provided by the sixth characteristic feature.

When the recerving portion separable from the instrument
panel 1s provided 1n a lower portion of the instrument panel
made of synthetic resin, the area of the recerving portion 1s
limited. Therefore, 1f the receiving portion 1s provided 1n a
region of the strument panel adjacent the seat, for
example, the receiving portion 1s ncapable of securing a
large area due to the presence of a proximal portion of the
steering wheel. The air bag may have a larger size to develop
outwardly from between the instrument panel and the
receiving portion. Then, when the receiving portion 1s
capable of recerving only one of the driver’s/passenger’s
knee regions, the outwardly developed air bag may receive
the other of the drniver’s/passenger’s knee regions. For
example, it 1s possible to develop the air bag toward the
driver’s/passenger’s body parts other than the knee regions
to receive the other body parts. As a result, the impact acting
on the driver’s/passenger’s knee regions and the parts other
than the driver’s/passenger’s knee regions may be properly

absorbed.

The eighth characteristic feature of the instrument panel
construction for a vehicle according to the present invention
1s that, 1n the sixth characteristic feature, the air bag 1s made
of blow-molded synthetic resin.

With such characteristic construction, in addition to the
functions and eflects provided by the sixth characteristic
feature, the manufacturing cost 1s advantageously reduced
compared with the construction of the air bag made of cloths
sewn together.

The nminth characteristic feature of the instrument panel
construction for a vehicle according to the present invention
1s that, 1n any one of the sixth to eighth characteristic
features, a pad member 1s provided between the absorbing
member and the air bag.

With such characteristic construction, the following func-
tions and eflects are performed in addition to the functions
and eflects provided by any one of the sixth to eighth
characteristic features.

When the air bag 1s inflated by the inflator to push the
receiving portion and the absorbing member, thereby to
cause the receiving portion to separate from the nstrument
panel and rapidly move toward the seat positioned rearward,
the pad member may have a proper hardness relative to the
air bag to allow the receiving portion and the absorbing
member to move toward the seat positioned rearward, with
their generally planar shape maintained, or without being
deformed to a convex shape by inflation of the air bag. As
a result, the driver’s/passenger’s knee regions may be appro-
priately received by the receiving portion and the absorbing,
member, thereby to prevent properly the driver’s/passen-

ger’s waist from moving forward along the seating portion
of the seat.

Further, when the impact acting on the driver’s/passen-
ger’s knee regions 1s not suiliciently absorbed only by
deformation of the receiving portion and the absorbing
member to the concave shape, the pad member may also
absorb the impact acting on the driver’s/passenger’s knee
regions. As a result, the construction may absorb the shock
more properly.
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BRIEF DESCRIPTION OF TH.

(L]

DRAWINGS

FIG. 1 1s side views of a region around a seat and an
istrument panel according to a first embodiment of the
present 1nvention;

FIG. 2 1s an exploded perspective view of a lower panel
portion, a receiving portion, an absorbing member, a lower
air bag, an inflator and the like 1n the first embodiment of the
present invention;

FIG. 3 1s a cross sectional plan view of a region around
the lower panel portion, receiving portion, absorbing mem-
ber, lower air bag and 1ntlator according to the first embodi-
ment of the present mnvention;

FIG. 4 1s a cross sectional plan view showing a state in
which the lower air bag has intlated from the state shown in
FIG. 3 and the receiving portion and absorbing member have
moved rapidly toward the seat;

FIG. 5 1s a cross sectional plan view of a region around
the lower panel portion, receiving portion, absorbing mem-
ber, lower air bag and 1ntlator according to a second embodi-
ment of the present invention;

FIG. 6 1s a cross sectional plan view showing a state 1n
which the lower air bag has inflated from the state shown in
FIG. 5 and the receiving portion and absorbing member have
moved rapidly toward the seat;

FIG. 7 1s a cross sectional plan view of a region around
the lower panel portion, receiving portion, absorbing mem-
ber, lower air bag and inflator according to a third embodi-
ment of the present invention;

FIG. 8 15 a cross sectional plan view showing a state 1n
which the lower air bag has inflated from the state shown in
FIG. 7 and the receiving portion and absorbing member have
moved rapidly toward the seat;

FIG. 9 15 a front view of the absorbing member according,
to a fourth embodiment of the present invention;

FIG. 10 1s front views of a region around holes of the
absorbing member according to the fourth embodiment of
the present invention;

FIG. 11 1s front views of a region around face portions of
the absorbing member according to a fifth embodiment of
the present mnvention;

FIG. 12 1s a side view of a region around the seat and
instrument panel according to a sixth embodiment of the
present 1nvention;

FIG. 13 1s a front view of the absorbing member accord-
ing to the sixth embodiment of the present mnvention;

FIG. 14 1s a vertical sectional side view of a region around
the lower panel portion, receiving portion, absorbing mem-
ber, lower air bag and inflator according to the sixth embodi-
ment of the present invention;

FIG. 15 1s a cross sectional plan view of a region around
the lower panel portion, receiving portion, absorbing mem-
ber, lower air bag and inflator according to the sixth embodi-
ment of the present invention;

FIG. 16 15 a cross sectional plan view showing a state in
which the lower air bag has inflated from the state shown in
FIG. 15 and the receiving portion and absorbing member
have moved rapidly toward the seat;

FIG. 17 1s a front view of the absorbing member accord-
ing to a seventh embodiment of the present invention;

FIG. 18 15 a vertical sectional side view of a region around
the lower panel portion, receiving portion, absorbing mem-
ber, lower air bag and inflator according to the seventh
embodiment of the present invention;

FIG. 19 1s a cross sectional plan view of a region around
the lower panel portion, recerving portion, absorbing mem-
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ber, lower air bag and inflator according to the seventh
embodiment of the present invention;

FIG. 20 1s a cross sectional plan view showing a state in
which the lower air bag has inflated from the state shown in
FIG. 19 and the receiving portion and absorbing member
have moved rapidly toward the seat;

FI1G. 21 1s a perspective view of a region around a steering,
wheel and the receiving portion according to an eighth
embodiment of the present ivention;

FI1G. 22 1s a front view of the absorbing member accord-
ing to a ninth embodiment of the present invention; and

FI1G. 23 1s a vertical sectional side view of a region around
the lower panel portion, receiving portion, absorbing mem-
ber, lower air bag and inflator according to the ninth embodi-
ment of the present invention.

BEST MODE FOR CARRYING OUT TH.
INVENTION

(L]

Embodiments of the present invention will be described
hereinafter with reference to the accompanying drawings.

First Embodiment of the Invention

In this embodiment, as illustrated in FIG. 1(a), an instru-
ment panel 2 and a steering wheel 3 are arranged forwardly
of a driver’s seat 1, and an air bag 4 1s mounted inside the
steering wheel 3. The instrument panel 2 made of synthetic
resin has a lower panel portion 5 made of synthetic resin and
disposed below the steering wheel 3.

As shown i FIGS. 2 and 3, a plurality of grooves 6 are
formed on the back surface of the lower panel portion 3
which run longitudinally and transversely 1n a grid shape. A
rectangular receiving portion 7 surrounded by the outermost
grooves 6 1s defined on the lower panel portion 5. Numerous
projections 3a and 7a are integrally formed on the back
surface of the lower panel portion 5 at outer peripheries
thereol and the back surface of the receiving portion 7,
respectively.

As 1llustrated i FIGS. 2 and 3, an absorbing member 8 1s
formed by press-working a plate material made of metal or
reinforced synthetic resin (multiple reinforced type or fiber-
glass reinforced type synthetic resin). The absorbing mem-
ber 8 includes face portions 9 which are rectangular 1n front
view and arranged longitudinally and transversely at prede-
termined intervals B, and bend portions 10 bent to project in
an opposite direction from surfaces of the face portions 9
and connected to adjacent face portions 9. Connecting
portions 22 are formed integrally with outer peripheries of
the absorbing member 8 (face portions 9). Similarly to the
bend portions 10, the connecting portions 22 bend and
project in the opposite direction from the surfaces of the face
portions 9. A flange portion 11 1s formed integrally with the
connecting portions 22. Small rectangular openings 9a and
11a are formed 1n the face portions 9 and the flange portion
11, respectively.

With the above-noted construction, as shown 1in FIGS. 2
and 3, the projections Sa of the lower panel portion 5 are
inserted 1nto the openings 11a of the flange portion 11 of the
absorbing member 8 while the projections 7a of the receiv-
ing portion 7 are inserted into the openings 9a of the face
portions 9 of the absorbing member 8, which places the face
portions 9 and the flange portion 11 of the absorbing member
8 1n contact with the back surface of the lower panel portion
5 and receiving portion 7. The projections 3a of the lower
panel portion 5 and the projections 7a of the receiving
portion 7 are heated and compressed thereby to attach the
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absorbing member 8 to the back surtace of the lower panel
portion 5 and the receiving portion 7. In this condition, the
bend portions 10 and the connecting portions 22 of the
absorbing member 8 are arranged 1n positions opposed to the
grooves 6 of the lower panel portion 5 and project away
from the back surface of the lower panel portion 5 and the
receiving portion 7.

As shown 1 FIGS. 2 and 3, a supporting member 12 1s
provided which comprises a metal plate material bent to a
box-like shape. A lower air bag 13 i1s mounted 1n the
supporting member 12, and an inflator 14 1s provided inside
the lower air bag 13. The lower air bag 13 i1s made of
blow-molded synthetic resin and folded to be mounted 1n the
supporting member 12. The inflator 14 has numerous 1njec-
tion openings 14a at outer peripheries thereof, and unillus-
trated 1gniter and enhancer provided inside thereof, and 1s
charged with a gas generating agent. The supporting mem-
ber 12 has a flange portion 12a formed at outer peripheries
thereol. The tlange portion 124 of the supporting member 12
and the flange portion 11 of the absorbing member 8 are
connected to brackets 15 arranged inside the instrument
panel 2, through bolts 16.

With this construction, when a collision sensor (not
shown) provided on a vehicle body detects a collision, the
enhancer 1s 1gnited by the 1gniter 1n the inflator 14. The gas
generating agent 1s combusted by combustion of the
enhancer, whereby a gas generated from the gas generating
agent 1s 1njected radially toward outer peripheries from the
injection openings 14a. The gas flows from peripheries of
the lower air bag 13 to the center of the lower air bag 13,
thereby to inflate the lower air bag 13 to push the absorbing
member 8 toward the seat 1 positioned rearward (rightward
in FIG. 2).

With such inflation of the lower air bag 13, as shown 1n
FIG. 1(b) and FIG. 4, the bend portions 10 and connecting
portions 22 of the absorbing member 8 are extended by
plastic deformation, which causes the face portions 9 of the
absorbing member 8 to move away from each other. Then,
the entire absorbing member 8, while maintaining 1ts gen-
crally planar shape, rapidly moves toward the seat 1 posi-
tioned rearward. At this time, in the lower panel portion 5,
the grooves 6 are broken to separate or divide the receiving
portion 7 mto a plurality of small segments. The receiving
portion 7 rapidly moves together with the absorbing member
8 toward the seat 1 positioned rearward. At the same time,

the air bag 4 provided 1n the steering wheel 3 1s inflated as
shown 1n FIG. 1(b).

In the state shown in FIG. 1(b) and FIG. 4 where the
receiving portion 7 and the absorbing member 8 have
rapidly moved toward the seat 1 positioned rearward, the
driver’s/passenger’s right and left knee regions A are
received and stopped by the receiving portion 7 and the
absorbing member 8 when the driver’s/passenger’s waist 1s
about to move forward along a seating portion 1a of the seat
1, thereby to restrain the driver’s/passenger’s waist from
moving forward along the seating portion 1a of the seat 1.

In this case, the receiving portion 7 and the absorbing
member 8 contact the driver’s/passenger’s right and left
knee regions A, thereby tending to deform to a concave
shape along the knee regions A. At this time, mainly the
absorbing member 8, and more particularly, the bend por-
tions 10 of the absorbing member 8 undergo a plastic
deformation, thereby to deform the lower air bag 13. This
absorbs an 1mpact acting on the driver’s/passenger’s right
and left knee regions A.

Since the flange portion 11 of the absorbing member 8 1s

connected to the brackets 15 through the bolts 16, the
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absorbing member 8 1s prevented from moving beyond a
predetermined position toward the seat 1 positioned rear-
ward. The receiving portion 7 1s attached to the absorbing
member 8. More particularly, the projections 7a are heated
and compressed to attach the receiving portion 7 to the
absorbing member 8. Therefore, the receiving portion 7 and
the absorbing member 8 never scatter toward the seat 1
positioned rearward.

Second Embodiment of the Invention
In the foregoing embodiment of the invention, as shown
in FIG. 5, a pad member 17 such as of a urethane material
may be disposed between the absorbing member 8 and the
lower air bag 13. In this case, the pad member 17, preferably,
has a flat plate-like shape with a predetermined thickness.
According to such a construction, as illustrated in FIGS.
5 and 6, when the lower air bag 13 1s inflated to push the
absorbing member 8 toward the seat 1 positioned rearward,
thereby to extend the bend portions 10 and the connecting
portions 22 of the absorbing member 8 by plastic deforma-
tion to separate the face portions 9 of the absorbing member
8 from each other and rapidly move toward the seat 1
positioned rearward, the entire absorbing member 8 1s
maintained 1n a general planar shape by to the pad member

17.

Third Embodiment of the Invention

The present invention may be constructed as shown in
FIGS. 7 and 8 instead of the above-described first embodi-
ment or the second embodiment.

In the first and second embodiments set forth above, as
illustrated 1n FIGS. 3 and 5, the flange portion 12a of the
supporting member 12 and the flange portion 11 of the
absorbing member 8 are connected through the bolts 16 to
the brackets 15 disposed inside the mstrument panel 2. On
the other hand, 1n FIG. 7, only the flange portion 12a of the
supporting member 12 1s connected to the brackets 15

through the bolts 16.

The flange portion 11 and connecting portions 22 of the
absorbing member 8 (see FIGS. 2 and 3) are eliminated, and
wires 18 are provided to connect the brackets 15 and the
absorbing member 8. In this case, these wires 18 are slightly
loose. With respect to the grooves 6, the outermost grooves
6a are formed deeper than the inner grooves 65 to be easily
breakable. The other parts have the same constructions as
shown 1n FIGS. 2 and 3. Also, a pad member 17 as shown
in FIG. 5§ may be disposed between the absorbing member
8 and the lower air bag 13 1n the construction shown 1n FIG.
7.

With the above construction, when the collision sensor
provided on the vehicle body detects a collision, the
enhancer 1s 1gnited by the igniter 1n the inflator 14. The gas
generating agent 1s combusted by combustion of the
enhancer, whereby a gas generated from the gas generating
agent 1s 1njected radially toward the outer peripheries from
the 1njection openings 14a. The gas flows from the periph-
eries of the lower air bag 13 to the center of the lower air bag
13, thereby to inflate the lower air bag 13 to push the
absorbing member 8 toward the seat 1 positioned rearward.
As aresult, as shown 1n FIG. 8, the outermost grooves 6a are
broken, and the receiving portion 7 and the absorbing
member 8 rapidly move toward the seat 1 positioned rear-
ward without extending the bend portions 10 of the absorb-
ing member 8 excessively and without breaking the inner
grooves 65 too much.
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Thus, as shown 1n FIG. 8, the receiving portion 7 and the
absorbing member 8 receive and stop the driver’s/passen-
ger’s right and left knee regions A as the driver’s/passen-
ger’s waist 1s about to move forward along the seating
portion 1la of the seat 1. Then, each groove 656 1s bent to
allow the entire receiving portion 7 to deform to a concave
shape to conform to the shapes of the driver’s/passenger’s
right and left knee regions A. In parallel with this, the
adjacent face portions 9 of the absorbing member 8 are
moved toward or away Ifrom each other while the bend
portions 10 of the absorbing member 8 are bent and
extended, whereby the entire absorbing member 8 1is
deformed to a concave shape to fit to the shapes of the
driver’s/passenger’s right and left knee regions A. In this
way, the impact acting on the driver’s/passenger’s right and
left knee regions A 1s absorbed.

Since the wires 18 are disposed between the brackets 15
and the absorbing member 8, the absorbing member 8 is
prevented from moving beyond a predetermined position
toward the seat 1 positioned rearward. Also, the receiving
portion 7 1s attached to the absorbing member 8. More
particularly, the projections 7a are heated and compressed,
thereby to attach the recerving portion 7a to the absorbing
member 8. This prevents the recerving portion 7 and the
absorbing member 8 from scattering toward the seat 1
positioned rearward.

Fourth Embodiment of the Invention

In the above-described first embodiment through the third
embodiment of the invention, as shown 1n FIG. 9 and FIGS.
10(a) and (b), 1t 1s possible to provide small round apertures
19, rectangular apertures 20 or cross-shaped apertures 21 1n
positions of the bend portions 10 between four face portions
9 of the absorbing member 8. With this, the apertures 19, 20
or 21 facilitate plastic deformation of the bend portions 10
of the absorbing member 8 to enhance response of the
absorbing member 8 when deformed by inflation of the
lower air bag 13.

Fifth E

Embodiment of the Invention

In the above-described first embodiment through the
fourth embodiment of the mvention, each of the face por-
tions 9 of the absorbing member 8 may be formed triangular

as shown 1n FIG. 11(a) or hexagonal as shown 1n FIG. 11(5),
instead of being rectangular.

Sixth Embodiment of the Invention

Instead of the constructions shown 1n the above-described
first embodiment through the fifth embodiment of the inven-
tion, the construction as shown in FIGS. 12, 13, 14, 15 and
16 may be employed.

As 1llustrated 1n FIGS. 13, 14 and 13, the absorbing
member 8 includes a plurality of face portions 9 of rectan-
gular shape 1n front view, a plurality of narrow planar
connecting portions 23 for interconnecting the adjacent face
portions 9 particularly in regions adjacent the central part
thereol, and a plurality of narrow bend portions 10 project-
ing opposite from the surfaces of the face portions 9 for
interconnecting the adjacent face portions 9 1n regions
adjacent the outer peripheries thereof. A plurality of narrow
connecting portions 22 are formed integrally with the outer
peripheries of the face portions 9. These connecting portions
22 are bent to project opposite from the surfaces of the face
portions 9 1n a similar way to the bend portions 10. Plate-like
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flange portions 11 are formed integrally with the connecting
portions 22. The face portions 9 and the flange portions 11
have small rectangular apertures 9a and 11a, respectively.

In this case, as shown 1n FIGS. 14 and 135, the connecting,
portions 22 of the absorbing member 8 have a length greater
than the length of the bend portions 10 of the absorbing
member 8. Thus, the amount of projection of the connecting,
portions 22 of the absorbing member 8 in the opposite
direction from the surfaces of the face portions 9 1s set to be
greater than the amount of projection of the bend portions 10
of the absorbing member 8 1n the opposite direction from the
surfaces of the face portions 9.

As 1llustrated mn FIGS. 13 and 14, the flange portions 11
and the connecting portions 22 are provided on the lower
side and the right and left sides of the absorbing member 8
while no flange portion 11 or connecting portion 22 1s
provided on the upper side of the absorbing member 8.

As shown 1 FIGS. 13, 14 and 15, the plate-like connect-
ing portions 23, the bend portions 10 and the connecting
portions 22 of the absorbing member 8 are arranged in
positions opposed to the grooves 6 of the lower panel portion
5. The outermost grooves 6a of the grooves 6 (the grooves
6a opposed to the connecting portions 22 of the absorbing
member 8) are deeper than the 1nner grooves 65 (the grooves
65 opposed to the plate-like connecting portions 23 and the
bend portions 10 of the absorbing member 8) to be easily
breakable. The pad member 17 (see FIG. 5) 1s disposed
between the absorbing member 8 and the lower air bag 13.
The lower air bag 13 1n this embodiment 1s slightly larger
than the lower air bag 13 described in the above first
embodiment through the third embodiment of the invention.
The projections 5a of the lower panel portion 5 are mserted
into the openings 11a of the flange portions 11 and further
into the openings of the flange portion 12a of the supporting
member 12 to be heated and compressed, thereby to attach
the tlange portions 11 of the absorbing member 8 and the
flange portion 12a of the supporting member 12 together to
the back surface of the lower panel portion 3. The other parts
have the same constructions as the first embodiment of the
invention shown in FIGS. 2 and 3.

With the above construction, when the collision sensor
provided on the wvehicle body detects a collision, the
enhancer 1s 1gnited by the igniter 1n the inflator 14. The gas
generating agent 1s combusted by combustion of the
enhancer, whereby a gas generated from the gas generating
agent 1s 1njected radially toward the outer peripheries direc-
tion from the 1injection openings 14a. The gas flows from the
peripheries of the lower air bag 13 to the center of the lower
air bag 13, thereby to intlate the lower air bag 13 to push the
absorbing member 8 toward the seat 1 positioned rearward.
As a result, as shown 1n FIG. 16, the outermost grooves 6a
are broken, and the receiving portion 7 and the absorbing
member 8 rapidly move toward the seat 1 positioned rear-
ward, with the bend portions 10 and the connecting portions
22 of the absorbing member 8 extended and with the 1nner
grooves 66 not being broken too much.

As 1llustrated 1n FIG. 16, since the flange portions 11 of
the absorbing member 8 are connected to the instrument
panel 2, the receiving portion 7 and the absorbing member
8 are prevented from moving beyond a predetermined
position toward the seat 1 positioned rearward. While the
connecting portions 22 are provided on the bottom side and
the right and left sides of the absorbing member 8 and the
receiving portion 7, no connecting portion 22 1s provided on
the upper side of the absorbing member 8 and the receiving,
portion 7. Therefore, as shown 1n FIG. 12, a gap 1s produced
between the mstrument panel 2 and the recerving portion 7
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and absorbing member 8 as the lower air bag 13 1s inflated
to push the absorbing member 8 toward the seat 1 positioned
rearward, from which the lower air bag 13 1s developed
upward.

With this construction, when the receiving portion 7 and
the absorbing member 8 receive and stop the driver’s/
passenger’s right and left knee regions A as the driver’s/
passenger’s waist 1s about to move forward along the seating
portion 1a of the seat 1, each groove 65 1s bent to allow the
entire receiving portion 7 to deform to a concave shape to it
to the shapes of the driver’s/passenger’s right and left knee
regions A. In parallel with this, the entire absorbing member
8, similarly to the receiving portion 7, deforms to a concave
shape to {it to the shapes of the driver’s/passenger’s right and
left knee regions A. As noted above, a portion of the lower
air bag 13 expanding upward receives and stops the driver’s/
passenger’s other body parts than the right and left knee
regions A or receives and stops the driver’s/passenger’s right
and left knee regions A when displaced upward from the
receiving portion 7.

Seventh Embodiment of the Invention

The present mvention may be constructed as shown 1n
FIGS. 17, 18, 19 and 20, instead of the constructions
described 1n the above first embodiment through the sixth
embodiment of the invention.

As 1illustrated in FIGS. 17, 18 and 19, one groove 6 1is
formed 1n a rectangular contour in the back surface of the
lower panel portion 5 while no groove 1s formed 1n regions
adjacent the center of the panel. Thus, one rectangular
receiving portion 7 1s formed on the lower panel portion 5.

The absorbing member 8 includes one face portion 9 of
rectangular shape in front view, and a plurality of narrow
connecting portions 22 formed integrally with outer periph-
erics of the face portion 9. The connecting portions 22 are
bent to project in the opposite direction from the surface of
the face portion 9. Plate-like flange portions 11 are formed
integrally with the connecting portions 22. The face portion
9 and the flange portions 11 include small rectangular
openings 9a and 11a, respectively. The flange portions 11
and the connecting portions 22 are provided on the bottom
side and the right and left sides of the absorbing member 8
while no flange portion or connecting portion 1s provided on
the upper side of the absorbing member 8.

As 1llustrated 1n FIGS. 17, 18 and 19, the connecting
portions 22 of the absorbing member 8 are arranged in
positions substantially opposed to the groove 6 of the lower
panel portion 5. Further, the pad member 17 (see FIG. §5) 1s
disposed between the absorbing member 8 and the lower air
bag 13. The lower air bag 13 1s slightly larger than the lower
air bag 13 described 1n the first embodiment through the
third embodiment noted above. The other parts have the
same constructions as the first embodiment of the mnvention
shown 1 FIGS. 2 and 3 and the sixth embodiment of the
invention shown i FIGS. 14 and 15.

With the above construction, when the collision sensor
provided on the wvehicle body detects a collision, the
enhancer 1s 1gnited by the 1gniter 1n the inflator 14. The gas
generating agent 1s combusted by combustion of the
enhancer, whereby a gas generated from the gas generating
agent 1s 1njected radially toward outer peripheries from the
injection opemings 14a. The gas flows from the peripheries
of the lower air bag 13 to the center of the lower air bag 13,
thereby to inflate the lower air bag 13 to push the absorbing
member 8 toward the seat 1 positioned rearward. As a result,
as shown 1n FIG. 20, the groove 6 1s broken to extend the
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connecting portions 22 of the absorbing member 8, and the
receiving portion 7 and the absorbing member 8 rapidly
move toward the seat 1 positioned rearward while maintain-
ing their generally planar shape due to the absence of any
groove 1n the receiving portion 7.

As shown 1 FIG. 20, since the flange portions 11 of the
absorbing member 8 are connected to the instrument panel
2, the receiving portion 7 and the absorbing member 8 are
prevented from moving beyond a predetermined position
toward the seat 1 positioned rearward. While the connecting
portions 22 are provided on the bottom side and the right and
left sides of the absorbing member 8 and the receiving
portion 7, no connecting portion 22 1s provided on the upper
side of the absorbing member 8 and the receiving portion 7.
Therefore, a gap 1s produced between the instrument panel
2 and the receiving portion 7 and absorbing member 8 as the
lower air bag 13 1s inflated to push the absorbing member 8
toward the seat 1 positioned rearward, from which the lower
air bag 13 1s developed upward.

With this construction, when the recerving portion 7 and
the absorbing member 8 receive and stop the driver’s/
passenger’s right and left knee regions A as the driver’s/
passenger’s waist 1s about to move forward along the seating,
portion la of the seat 1, the entire receiving portion 7
deforms to a concave shape to fit to the shapes of the
driver’s/passenger’s right and left knee regions A. In parallel
with this, the enftire absorbing member 8, similarly to the
receiving portion 7, deforms to the concave shape to fit to the
shapes of the driver’s/passenger’s right and left knee regions
A. As noted above, a portion of the lower air bag 13
expanded upward receives and stops the driver’s/passen-
ger’s other body parts than the right and left knee regions A
or receives and stops the drniver’s/passenger’s right and left
knee regions A when displaced upward from the receiving
portion 7.

Eighth Embodiment of the Invention

In the sixth embodiment and the seventh embodiment of
the invention set forth above, as shown in FIG. 21, when the
receiving portion 7 1s arranged at the right lateral side of a
proximal portion 3a of the steering wheel 3 1n a portion of
the instrument panel 2 adjacent the driver’s seat 1, the flange
portions 11 and the connecting portions 22 may be provided
on the upper side, the bottom side and the right side of the
absorbing member 8 while no flange portion and connecting

portion 1s provided on the left side of the absorbing member
8.

Therefore, as shown in FIG. 21, a gap 1s produced
between the instrument panel 2 and the receiving portion 7
and absorbing member 8 as the lower air bag 13 1s inflated
to push the absorbing member 8 toward the seat 1 positioned
rearward, from which the lower air bag 13 1s developed
lettward. With this construction, the receiving portion 7 and
the absorbing member 8 receive and stop the driver’s/
passenger’s right knee region A as the driver’s/passenger’s
waist 1s about to move forward along the seating portion 1a
of the seat 1, and a portion of the lower air bag 13 expanded
leftward receives and stops the driver’s/passenger’s body
parts other than the right and left knee regions A or receives
and stops the driver’s/passenger’s left knee region A.

In the construction shown in FI1G. 21, the lower air bag 13
may be constructed to develop upward as well as leftward,
¢.g. 1n an inverted L-shape 1n front view, whereby the lower
air bag 13 as developed upward may cover a key cylinder 24.

10

15

20

25

30

35

40

45

50

55

60

65

14

Ninth Embodiment of the Invention

In the seventh embodiment of the invention noted above,
as shown 1n FIGS. 22 and 23, the tflange portions 11 and the
connecting portions 22 may be provided on the upper side,
the bottom side, and the right and left sides of the absorbing
member 8. The lower air bag 13 may be the same size as the
lower air bag 13 of the first embodiment through the third
embodiment of the invention as described above.

With this construction, when the lower air bag 13 1s
inflated, the recerving portion 7 as well as the absorbing
member 8 rapidly move toward the seat 1 positioned rear-
ward while maintaining their generally planar shape due to
the lower air bag 13. The lower air bag 13 does not develop
upward or sideways. The receiving portion 7 and the absorb-
ing member 8 maintain their generally planar shape because
of the absence of any groove 6 1n the receiving portion 7.

Tenth Embodiment of the Invention

In the first embodiment through the ninth embodiment of
the invention set forth above, the projections Sa and 7a of
the lower panel portion 5 and the receiving portion 7 are
dispensable, and the openings 9a and 1la of the face
portions 9 and the flange portions 11 of the absorbing
member 8 are also dispensable. Instead, the face portions 9
and the flange portions 11 of the absorbing member 8 may
be bonded to the back surface of the lower panel portion 3
and the recerving portion 7 by an adhesive.

Other Embodiments of the Invention

In the first embodiment through the ninth embodiment of

In the first embodiment through the ninth embodiment of
the invention set forth above, the instrument panel 2 and the
lower panel portion 5 need not necessarily be provided as
separate members. Instead, the lower panel portion 5 may be
formed integrally with the mstrument panel 2.

Also, 1mstead of the grooves 6, 6a and 6b, slits may be
provided at predetermined intervals, 1n form of perforations,
thereby to form the receiving portion 7 integrally with the
lower panel portion 5.

The present invention may be applied not only to the seat
1 of the drniver (driver’s seat) but also to a passenger seat (not
shown).

In the first embodiment and the second embodiment
through the ninth embodiment of the mmvention described
above, the lower air bag 13 may be manufactured by sewing
cloths together.

INDUSTRIAL UTILITY

The instrument panel construction for a vehicle according
to the present invention 1s capable of receiving and stopping
the driver’s/passenger’s knees or adjacent parts to prevent
the driver’s/passenger’s waist from moving forward along a
seating portion of a seat as a great impact acts on the vehicle,
thereby to enhance the eflect of the driver’s/passenger’s
upper body being recerved and stopped by an air bag. In
addition, the construction 1s also capable of receiving and
stopping an 1mpact acting on the driver’s/passenger’s knee
or adjacent parts, which may preferably be used as a
protective device for the driver/passenger in a vehicle such
as a passenger vehicle, commercial vehicle, bus or the like.

The mvention claimed 1s:
1. An mstrument panel construction for a vehicle com-
prising:
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a recerving portion (7) provided 1n a lower portion of an
instrument panel (2) made of synthetic resin to be
separable from the nstrument panel (2); and

a moving device for separating the receiving portion (7)
from the mstrument panel (2) and moving the receiving
portion rapidly toward a seat (1) positioned rearward
when a great impact acts on the vehicle, with an
absorbing member (8) made of plastically deformable
metal or reinforced synthetic resin being attached to a
back surface of the receiving portion (7);

wherein the absorbing member (8) includes a plurality of
face portions (9) arranged at predetermined intervals
and bend portions (10) bent to project from the face
portions (9) and interconnecting the adjacent face por-
tions (9),

and wherein the absorbing member (8) 1s attached to the
back surface of the receiving portion (7) so that the face
portions (9) contact the back surface of the receiving
portion (7) while the bend portions (10) project away
from the back surface of the receiving portion (7).

2. An instrument panel construction as claimed 1n claim 1,
turther comprising a preventing device for preventing the
receiving portion (7) from moving beyond a predetermined
position toward the seat (1) positioned rearward when the
receiving portion (7) 1s separated from the mstrument panel
(2) by the moving device to move toward the seat (1)
positioned rearward.

3. An instrument panel construction as claimed 1n claim 2,
wherein the absorbing member (8) includes connecting
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portions (22) provided at outer peripheries thereol and bent
and projecting away from the back surface of the receiving
portions (7) to be connected to the mstrument panel (2)
before the receiving portion (7) 1s separated from the instru-
ment panel (2), thereby to form the preventing device.

4. An instrument panel construction as claimed 1n any one
of claims 1, through 3, wherein the receiving portion (7) 1s

separable into a plurality of small segments.

5. An 1nstrument panel construction as claimed in claim 1,
further comprising an air bag (13) and an inflator (14) for
rapidly inflating the air bag (13), provided on the back
surface of the receiving portion (7), the air bag (13) and
inflator (14) constituting the moving device.

6. An instrument panel construction as claimed 1n claim 5,
wherein, when the recetving portion (7) 1s separated from
the mstrument panel (2) by inflation of the air bag (13) to
move toward the seat (1) positioned rearward, the air bag
(13) 1s developed outward from between the instrument
panel (2) and the receiving portion (7).

7. An instrument panel construction as claimed 1n claim 5
wherein the air bag (13) 1s made of blow-molded synthetic
resin.

8. An mstrument panel construction as claimed 1n any one
of claams 5 through 7, wherein a pad material (17) 1s

provided between the absorbing member (8) and the air bag
(13).
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